Optimizing delivery of flurbiprofen to the colon using a targeted prodrug approach.
The carboxylic group responsible for the gastric side-effects of the propionic acid derivative, flurbiprofen, was masked temporarily to overcome these side-effects and to accomplish colon-specific delivery of the drug. An amide prodrug (FLU-GLY) was synthesized by coupling flurbiprofen with L-glycine. Confirmation and characterization of the structure of the synthesized prodrug included elemental analysis, Fourier transform (FT)-IR, FT-NMR, mass (FAB) spectroscopy, and determinations of R(f), R(t) and R(M) values, respectively. Aqueous solubility and lipophilicity (logP) value were determined at pH 1.2, 4.0, 6.8 and 7.4. In-vitro reversion of FLU-GLY to flurbiprofen was measured at different pHs and in a simulated colonic environment. Acute toxicity and ulceration potential were evaluated in-vivo in albino rats. Pre-formulation studies showed increased hydrophilicity but a non-significant increase in lipophilicity of the prodrug. In-vitro reversion studies suggested that the prodrug remained intact until colonic pH was attained, when the colonic microfloral enzymes (amidase) hydrolysed the FLU-GLY amide linkage, releasing the free drug. In-vivo evaluation indicated that the prodrug was much less toxic and had less ulcerogenic activity than the parent drug. Selective delivery of drugs to the colon can be useful in terms of reducing the dose administered and reducing undesirable side-effects.